When more than one stimulus are arranged spatially, an illusion such as the phantom sensation (P.S.) and the apparent movement (A.M.) appear in the sense of touch. The former is the sense it can feel that there is just one stimulus in the gap of two stimuli. On the other hand, the latter is the sense it can feel one stimulus just to be moved between the stimulus and the stimulus and to be here. The foundation research which made the tactile display of presenting two-dimensional information by making the P.S. and the A.M. appear at the same time a goal is done by this research. When the A.M. is used, information in the direction can be expressed between 2 elements of tactile stimulus in two-dimensional vector information. In this report, we propose the technique of informatrion expression in 3 elements of tactile stimulus that the apparent movement is used with the phantom sensation together. By this technique, two-dimensional vector information can be expressed by 3 elements of tactile stimulus.
When more than one stimulus are arranged spatially, an illusion such as the phantom sensation (P.S.) and the apparent movement (A.M.) appear in the sense of touch. The former is the sense it can feel that there is just one stimulus in the gap of two stimuli. On the other hand, the latter is the sense it can feel one stimulus just to be moved between the stimulus and the stimulus and to be here. The foundation research which made the tactile display of presenting two-dimensional information by making the P.S. and the A.M. appear at the same time a goal is done by this research. When the A.M. is used, information in the direction can be expressed between 2 elements of tactile stimulus in two-dimensional vector information. In this report, we propose the technique of informatrion expression in 3 elements of tactile stimulus that the apparent movement is used with the phantom sensation together. By this technique, two-dimensional vector information can be expressed by 3 elements of tactile stimulus.
The experiment setup is shown in Fig.1 . A tactile stimulus element is the circle PZT vibrator of about a diameter 21mm. Three PZT vibrators are shown with va, v b and vc. va, v b and vc are attached to each of the fingertips of the index finger, a thumb and the little finger, and it is fixed so that each fingertip may be located in the apex of the equilateral triangle ∆vav b vc of 1 side 10cm. The drive valtage wa, w b and wc of va, v b and vc is shown with Eq.(1), Eq. (2) and Eq.(3) by the rectangle wave respectively. 
by the periodic function of periodic 1, and is made Eq.(4) in time section 0 ≤ t ≤ 1. The experiment of presenting angle information was done to verify the validity of the proposal technique. The result of the experiment is shown in Fig.2 . This experiment was done with 4 subjects. As a result of the experiment, it was found out that a vector expression which made π/10 rad an angle unit was possible. When two and more stimuli are arranged in the space, an illusion such as the phantom sensation and the apparent movement appear in the sense of touch. The foundation research to build a system of presenting two-dimensional information by using the phantom sensation and the apparent movement is done by this research. When the apparent movement is used, information in the direction can be expressed between 2 elements of tactile stimulus in two-dimensional vector information. In this report, we propose the technique of informatrion expression in 3 elements of tactile stimulus that the apparent movement is used with the phantom sensation together. By this technique, two-dimensional vector information can be expressed by 3 elements of tactile stimulus.
Keywords: tactile display, phantom sensation, apparent movement, information presentation
1.
( 
P.S.
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